Through detailed computational experiments, and an analytical model, we predict optical bistability behavior at few tens of mWs in axially modulated OmniGuide f i k r s , using instantaneous Kerr nonlinearity.
Through detailed computational experiments, and an analytical model, we predict optical bistability behavior at few tens of mWs in axially modulated OmniGuide f i k r s , using instantaneous Kerr nonlinearity.
We solve the full non-linear Maxwell's equations numerically (with minimal physical approximations) to demonstrate optical bistability in a photonic crystal (PC) fiber-device. I t s highly nonlinear inputloutput power relation can be used to implement many applications (e.g. all-optical pulse reshaping. optical limiting, logic gates, etc.) We also develop an analytical model that excellently describes the behavior o f the system and is very useful in predicting optimal designs. We extend these ideas to some other PC systems.
Our design i s a non-linear Fabry-Perot interferometer, implemented in a PC (OmniGuide) fiber [I] . These photonic bandgap fibers can have a hollow core and a guiding mechanism that depends only on the cladding. We propose to exploit these facts to obtain much stronger axial optical modulation than i s possible in conventional fibers through insertion of material (e.g. spheres) into the core. Moreover, due to strong transverse continement, much smaller transverse modal areas are possible than in usual low index-contrast fibers. Assuming that our materials have an instantaneous Kerr non-linearity, and a modest (n2=l.5*IO~"n?/W) Kerr coefficient, we find that this device (shorter than IOOwnr at A=I.Swnr), disDlays bistability with power levels less than 40nrW. while still being compatible with 
